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Dragster The Need

SPACE SOLUTIONS

A Space traffic growing exponentially, with no sign of slowing down
A Satellite orbits are affected by space weather via changes in atmospheric drag

A Need improved orbital predictions for:
o collision avoidance for manned and unmanned space flight
0 accurate catalog maintenance
o satellite lifetime & reentry prediction
o defining onboard fuel requirements
o satellite attitude dynamics

A Satellite operators are under stress from too many false alarms

A The largest source of error i@ollision AvoidanceManeuver Planningand maintaining
custodySDAmissions is the neutral density

A THE NEED: neutrdensity, with fully quantified uncertainty, to specify and predict satellite drag



A Ensemble of world -class well -validated, full
atmospheric models
AUses modern ensemble assimilation
ingest multiple data types
Almproves drag specification between 120
ACan be used as a Testbed for new models/data

A The resulting Dragster modeling architecture:

A Demonstrates major improvements over leading
models currently used to predict orbital drag

A Enhances orbit specification and drag forecast
fidelity

A Reduces errors in the current operational model by
a factor of 30% or more

A Provides continuously updating 72  -hour forecasts
for enhanced conjunction/collision analysis.

A Reduces number of false positive conjunction &
collision predictions

SPACE SOLUTIONS

-physics
technigues to

-1500 km

conjunction
analysis

Results

* Improved satellite orbit nowcast
and 72h forecast
* Improvements over HASDM and JB08
* Up to three-fold improvement during

storms and solar minimum

* Densities, winds, and composition
outputs

* Covers altitudes from 30 km to
1500 km

Resident Space Objects (LEO)

satellite drag and
density observatjons

* Orbit observations
*GPS

* Accelerometers
*O/N,

* Mass Spectrometer

Dragster

M

Output information
feeds into existing

orbit prediction and
determination tools

Dragster Architecture

HIGH LATITUDE FORCING SOLAR FORCING
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LOWER BOUNDARY FORCING
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orbital analysis

Super-Ensemble Approach
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| DragsterValidation versus HASDM & MSIS Mogle ofiof:
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DragsterValidation versus HASDM & MSIS Model

Accuracy of Position Prediction for Actual Satellites (Swakns. B) SPACE SOLUTIONS
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Error Comparison Between Models "

40

: : 29%
3 Dragster provides more precise ’

predictions of orbital dynamics than

30

current Space Force operational model
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Swarm-A (450km), _orbit avg. Swarm-B (_515km), orbit avg. Swarm-A (450km), 1/4 orbit Swarm-B _(515km), 1/4 orbit
Dragster shows 30% improvement 26% improvement 25% Improvement 29% Improvement
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SPACE SOLUTIONS
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